New educational models are necessary to update learning environments to the digitally shared communication and information. Collective intelligence is an emerging field that already has a significant impact in many areas and will have great implications in education, not only from the side of new methodologies but also as a challenge for education. This paper proposes an approach to a collective intelligence model of teaching using Internet to combine two strategies: idea management and real time assessment in the class. A digital tool named Fabricius has been created supporting these two elements to foster the collaboration and engagement of students in the learning process. As a result of the research we propose a list of KPI trying to measure individual and collective performance. We are conscious that this is just a first approach to define which aspects of a class following a course can be qualified and quantified.
Introduction
Education is a huge and multidisciplinary field that has been studied from different epistemological perspectives looking for new challenges to improve student's performance. Therefore educational institutions are constantly searching new models to improve the results of their learning processes.
There is a lot of evidence about the fact that multimedia and Internet based educational tools have potential to improve student learning [1] and there is also evidence about the advantages of distance learning [2] . However education and capacitation in a networked society is not just an extension of the usual capacity building. Besides classical technological competences new ones linked to accessing and processing knowledge are necessary, particularly collective intelligence. New capabilities cannot be acquired through the old ways of education: collective capacities building needs new contents and methods [3] Collective intelligence CI is defined as the capacity of human groups to engage in intellectual cooperation in order to create, innovate and invent [4] . Although CI is not a new idea, its combination with ICT tools is setting this paradigm as an exciting and emerging area [5] [6] . Several authors have reported about collective intelligence and its impact with the ICT tools in the educational field [7] , [8] , [9] , [10] , [11] , moreover, some researchers have generated papers for refer to the measure of collective intelligence. Engelbart (1995) propose the Collective IQ, term proposed by refers to the measure of a group's collective capacity [12] , Woolley et al. (2010) put forward the Factor C [13] , Barlow, J. B., & Dennis, A. R. (2014) conclude that a Factor C defined by Woolley et al. (2010) is not a general factor of collective intelligence inherent to groups under all conditions, but it is a measure of a group's general ability to work well in face-to-face settings [14] .
This research describes the teaching model based on Fabricius, an ICT tool developed with the general idea of integrating into one framework the two relevant aspects in learning by doing: management of ideas and real time assessment. The general objective of our research is to contribute in the identification of collective intelligence patterns in the behaviour of the class.
The first part of this article is devoted to the introduction of collective intelligence education concepts and the Internet available tools to implement it. The second part presents the design of the model Fabricius and third part outlines the results of its implementation. The paper concludes that a collective intelligence strategy based on Internet tools may facilitate and improve teaching through collective activities and that it is possible to define some kind of KPI to qualify and quantify collective as well as individual performance
Collective intelligence education.
Collective intelligence in the field of education has been reported by several authors [15] [8] [16] . A significant amount of research in the last decade refers to collective intelligence connected with information technologies and located in education [7] . This interest in such advanced research contrasts with the fact that the educational systems haven't evolved so much during the lasts decades.
The incorporation of collective intelligence in education involves not only a technological change or a transformation in the attitude of teachers, but also a redefinition of education [16] . [13] . If the concept and models of collective intelligence evolve it should leverage a system of global learning, content and networking. We see currently some indicators of this tendency like MOOC or social networks applied to education.
The collective intelligence in teaching-learning processes affects both teachers and students: evaluations, educational materials or ideas management can use the web as a learning platform strengthening sharing, contribution and collaboration. In addition to the content provided by the teacher, collective intelligence strategies allow students conducting semi-independent research in class [8] .
Collective intelligence allows permanent, cooperative and collective learning, guiding students in acquiring knowledge within virtual communities, reflecting a new relationship with knowledge. There is a shift in focus from the pedagogical design of learning content to collectively create and share content, which opens new fields of research for collective intelligence [9] . In their research Thompson et al., (2014) indicate that there is evidence that students can be autonomous in their learning and also participate collaboratively [10] .
With the growing of cyberspace, a lot of Internet tools have been designed for catching the knowledge from small and big groups (wikipedia, digg, google, facebook and so on), in this context, we looked for tools that integrate ideas management, decision making process and also pattern recognition for forecasting behaviour of the groups. In the Table 1 we summarize a sampling of Collective Intelligence Internet tools with focus on the educational field. Considering the theoretical trends and tools identified in collective intelligence in education, a prototype of a teaching model and its ICT tool has been designed, developed, tested and is formally introduced in this section. Fabricius is synthetically drawn in Fig. 1 , this combines the individual and collective work from students and experts.
Fabricius may be defined as a digital tool for a teaching method that enables each student individually and collectively in synchronous or asynchronous mode:
• Work with the production and filtering of ideas • Actively participate in the assessment of the work done by all the students Moreover the tool collects data of the teaching process that once analyzed through a pattern recognition model allows understanding the behaviour and level of learning of students As a result of the pattern recognition obtained during the use of the platform the design of the practice may be improved for next application.
Figure 1. General view and components of teaching model
The central hypothesis of the research is that collective intelligence Internet tools like Fabricius, facilitate open management of ideas, real time collaborative assessment and forecasting of work done in the class, consequently they may help fostering the interaction, collaboration, empowerment and engagement of students in the learning process. The idea came from the Kaizen methodology (change for better), where each practice contributes to improve the next. Outcomes of the process try to improve the students and experts' skills working together in a collective environment. Fabricius is formed by three main elements listed and defined in table 2 and drawn in figure 2.
The elements defined in table 2 are the core of Fabricius, which could be used alone or together, this feature allow setting different kind of parameters according to the nature of the field of knowledge. The typical setting in Fabricius suggest using Besidea, Guesscore and Miningant, where the first stage in the practice resolve is idea's filtering through multiple rounds of valuation, after that, you can use Guessscore to evaluate collectively the winner idea from Besidea. Miningant will allow monitoring the individual and group behaviours, and let us getting real time information. Practices are organized following a workflow described in figure 1 and summarized in table 3 (Bestidea: Take off, Idea, Concept. Guesscore: Delivery, Knowledge). Let's note that this is a particular distribution of activities that are pertinent for a learning by doing strategy based on practices but might be not appropriated for other courses. The Just to clarify, we consider individual students, groups of students (4 to 7 members) and the class with all the students enrolled. The stages of model showed in Table. 3, generates data that are used to analyze and evaluate the behaviour of the students and the class. Table 4 presents the elements that are measured during the execution of the practice At the end of each practice the students can access to all the measures and assessments available. Appendix A show some interfaces of Fabricius.
Results applying Fabricius.
Fabricius is initially intended for the management of learning by doing in degree courses and has been used in
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European Alliance for Innovation the areas of design-engineering and pre-primary education teaching (Universitat Politécnica de Catalunya UPCSpain, Universidad de las Fuerzas Armadas ESPEEcuador), in this section has been summarized its application according to conceptual model. The rubrics for real time assessment were Content(The content refers to the absolute value and appropriateness of the proposal in relation to its objectives) & Performance (The performing refers to the correctness attractive and clarity of how the proposal is presented and justified), with values in the scale from 1 to 6. The courses of design and engineering used the same practices focused in the principles of design, and , the pre-primary education teaching used a practice focused in the project management according to PMbook, it's summarized in table 6. It has been possible to extract some patterns from the data and consequently propose a set of Teaching Key Performance Indicators that could help to measure aspects related to collective intelligence. In table 7 we propose the 4 KPI. We consider that when deviation is inversely proportional to Individual knowledge catching, it means that while the student is nearer to zero (0) the knowledge increases, in this sense ,was defined a qualitative valuation of deviation (Very Good: 0-0, Good greater than 0-1, Regular greater than 1-2, Bad greater than 2-3,Very Bad greater than 3-5) table 8, according this criteria 82% of students has gotten a good valuation. The figure 6 shown the score of experts student , and also the score partially corrected with score with the students .The score corrected applied the 80% of weight for experts and 20% for students, with this adjustment we try reducing the experts subjectivity.
Discussion.
The educational models used by several years in higher education, has generated some barriers that make it difficult for students, teachers and curricula in general, a highly collaborative model that encourages synergy of equipment, where responsibilities should be given no by the smartest member or by the score obtained on a test, but by the degree to which the group works and shares their results. In this type of scenario, the roles of both teachers and students change, where the teacher becomes an adviser and guide the development of the practice, and the students in the generator of new knowledge. The findings evidenced in practices and the evolution of knowledge, leads to think that it is also necessary to consider increase the skills of collective intelligence for educators [27] in order to achieve a complete learning process. Moreover, the growth generated by the emergence of Web 2.0, MOOCs among others information resource, would be an improvement in the way of teaching, however it is not used the maximal potential, because the teaching models used are centred in the individual. Toward future, these tools should be become not only how a support to education, but also how a element of the educational core, that foster a new style for teaching and learning centred in the collective performance.
This article has shown partial results in the process of educating the collective intelligence with the use of ICT, however the experimental field should be expanded to various thematic areas and cultures, to be able to generalize the results. Indicators of collective intelligence shown in Table 7 , will be detailed in future trials. 
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Conclusions.
The outcomes about the group dynamics and collective work performance, show some evidence about student engagement & empowerment, as well as the increase of attention during the class.
The analysis of application of collective intelligence education through the ICT internet tools, allows the reader to know some evidence about of this emergent field, offering help and guidance to researchers in their work.
Fabricius makes it feasible to apply a level of transparency and participation in the teaching-learning process that facilitates collective intelligence. Fabricius allow the real time calculation of collective intelligence elements that encourage the commitment of students in the learning process. More in detail, we concluded that the this kind of tools effectively facilitate open management of ideas and real time collaborative assessment of work done in the class
The experience presented shown the great potential that exists for research in the field of Collective Intelligence in Education, which requires various groups and longer periods of time, to allow get new conclusions and hypotheses that support the process of teaching and learning in higher education.
With future vision , will be interesting to continue analyzing in deep the collective intelligence influence in group performance and the correlation with the individuals profiles, trying to find patterns for the most efficient group formation and performance based on paradigms of collective intelligent.
Appendix A. Fabricius Interfaces
To follow we presented the main interfaces used by Fabricius and some characteristics summarized in table 9. Fabricius was developed using a incremental-design, where each user interaction lets improve the software components.
The home page presented below shows a list of stages to develop, according to the proposal teaching model, however the software lets be used all the framework or some application , according its needs. By each stage is shown the corresponding application according to the software parameters for the institution and practice. 
